o INDUCTION OF URINARY BLADDER PATHOLOGY IN MALE AND FEMALE C3H MICE EXPOSED TO SODIUM ARSENITE FROM
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= Determine the impact/susceptibilities of sodium arsenite on tumor induction at various life-stages (gestation, pre- 350 —control 35 Eody, Wle|ght. Through ED>64' no significant pot?y welght. ditferencesiwerelonsenvedgey, PD_Q(.S'
pubescence, and post-pubescence) ” the continuously dosed mice (group 3) were significantly lighter than the control (group 1) and in
g0 — - -inuero  30.0 utero (group 2) exposed mice. By PD-128, pre- and post-pubescence exposed mice (group 4 and 5,
* Determine molecular biomarkers predictive of age-related susceptibility to chemical carcinogenesis through gz:: continuous 2 respectively) also weighed significantly less than the control and in utero exposed mice (p < 0.05).
differential gene and protein expression. £ oo 200
_ o ) » T O Food and Water Consumption: Prior to PD-96, dosed mice (groups 3-5) consumed less water than
= Using this life-stage data, more accurately determine environmental exposure standards for arsenic that do nof - - PD5G+ the control (group 1)or in utero (group 2) exposed mice. Following this time point, when dividing
Using this life-stage dat: tely det tal tandards f that do not ‘:: PDSG+  10.0 h 1 Nor i P3 d mice. Following this ti int. when dividi
rely on default correction factors. 0 ) mouse weight by ml of water consumed, there was no significant difference observed in water
. D32 PDSI  PDO  PD128 PDIS0 PDAS2 PD224 PD25S PD2 DI PD3R2 O oow row soizs motse vores ozt somes soam mos o consumption (p < 0.05). There was no significant difference in feed consumption prior to PD-96.
|n tI’O d u Ct| on However, on a corrected ratio (grams body wt/grams feed consumed) groups 3-5 consumed
Epidemiology studies suggest that chronic exposure to inorganic arsenic is associated with cancer of the skin, urinary Sloniicantymerelfeediibanithsicentioisiandlinluiterglexposedi{datalnciShowrIpSl0.05
bladder and lung as well as the kidney and liver. Recently, an in utero animal model was developed to characterize Table 1. Male C3H Pathology Incidence Summary (PD-67) Table 2. Female C3H Pathology Incidence Summary (PD-67) Bladder: At PD-67, there were no observable signs of urinary bladder pathology in the control mice.
the carcinogenic properties of inorganic arsenic (Waalkes et al., 2003). A brief exposure to sodium arsenite in utero Group1 | Group2 | Group3 | Groupd | Group5 Group1 Group2 Group3  Group4  Group 5 One in utero exposed female mouse exhibited eosinophilic inclusions. All other treated mice (male
(gestation day 8 to 18, GD8-18) increased liver, lung, adrenal, ovarian and uterine tumors in C3H and/or CD-1 mice. Bladder Bladder and female) from groups 3 and 5 exhibited eosinophilic inclusions at PD-67. Two females from
Eosinophilic inclusions. o5 nd 55 nd 55 B ITAE D €3 i €3 o & group 5 also exhibited lymphoid aggregates.
Sodium Arsenite Life-Stages Study Design Lymphoid Aggregate s nd s nd o5 Lymphoid Aggregate o5 5 s nd 215
P Ad)':z":::k ression o s s ” o Adrenal: Two female mice from the continuously dosed group (group 3) exhibited x-zone regression
Group 1 H - R oy PETREIEEED v o8 " o8 o of the adrenals. No adrenal x-zone regression was observed in male mice or female mice from the
Carterk 0 ppss I EL n=251 Bt o5 o 205 nd 03 control (group 1) and other treatment groups (group 2 and 5).
Group2-B5ppm | e »-. Uterus: No observable uterine hyperplasia were observed in the control (group 1) or in utero
(Wastne® ren i Y N J exposed (group 2). However, two (of five) mice exhibited uterine hyperplasia in the continuously
dosed mice (group 3) and one (out of five) from post-pubescence exposed (group 5).
Sy 30 ppm . NOTE: Due to limited offspring, group 4 was not evaluated at this time point (PD-67).
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o | Conclusion
Gring B
;::x.':" H angm | These results demonstrate that a brief exposure, in utero or post-pubescence, to sodium
I Ll arsenite is sufficient in inducing aberrant changes in urinary bladder and/or uterine pathology
i in mice. Prolonged arsenite exposure from gestation through young adulthood increases the
£ i ' : severity/incidence of these lesions
¥ :2 o Figure 2: Uterus from arsenite treated mouse demonstrating

endometrial hyperplasia

On-Going Biological Endpoints Analysis: Tissues collected at GD-19, PD-32, and PD-67 is
undergoing genomic and proteomic profile evaluation. Affymetrix Mouse Genome 430A 2.0 arrays
was used to evaluate differential gene expression and 2-D DIGE with LC/MS/MS will be used to
identify differentially expressed proteins.
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e puimy ot it Tissues collected at PD-360 will also undergo histopathological evaluation for preneoplastic and

neoplastic lesions. Tumor incidence, latency and p will be | d in all
groups after 360 days of 85 ppm sodium arsenite exposure.

This research study is designed to fill known data gaps associated with arsenic cancer risk, particularly the influence of age
on cancer susceptibility from arsenic exposure. To do this, C3H mice were exposed to 85 ppm inorganic arsenic in their
drinking water for 11 days during three stages of in utero ion day 8-19), pt (postnatal
day 21-32, and post-pubescence (postnatal day 56-67). Target tissues were taken and analyzed for pathology changes at
PD67 and PD360. Additional tissue was fractionated for analysis of protein profiles by 2-D gel electrophoresis (DIGE) and
mass y and gene ion by mi and DNA ion analyses.
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Figure 3: Urinary bladder from sodium arsenite treated mouse.
bladder, demonstrating thickened transitional epithelium




